L-3,4-Dihydroxyphenylalanine (l-DOPA) induces neuroendocrinological, physiological, and immunological regulation in white shrimp, Litopenaeus vannamei.
L-3,4-Dihydroxyphenylalanine (l-DOPA) is a precursor for dopamine (DA) synthesis. Assessments were conducted to analyze the effects of l-DOPA on mediating regulation of neuroendocrinological, immunological, and physiological parameters in the shrimp, Litopenaeus vannamei when they were individually injected with 0.01 N HCl or l-DOPA at 0.5 or 1.0 μmol shrimp-1 for 60, 120, and 240 min. For catecholamine synthesis evaluation, tyrosine hydroxylase (TH) and DA beta hydroxylase (DBH) activities, l-DOPA, DA, and norepinephrine (NE) levels in hemolymph were determined. The total hemocyte count (THC), differential hemocyte count (DHC), phenoloxidase (PO) activity, respiratory bursts (RBs), superoxide dismutase (SOD) activity, phagocytic activity, and clearance efficiency in response to the pathogen, Vibrio alginolyticus were assessed for immune responses, and plasma glucose and lactate levels were for physiological response. Results showed that the TH activity, THC, hyaline cells (HCs), and semigranular cells (SGCs) at 120 min, DA levels at 60-240 min, PO activity in hemocytes per 50 μL of hemolymph at 60-120 min, and PO activity per granulocyte (granular cells (GCs) + SGCs) at 60 min significantly increased, but TH activity, l-DOPA levels, GCs, SGCs, and respiratory bursts in hemocytes per 10 μL of hemolymph at 60 min, respiratory bursts per hemocyte and SOD activity at 120 min, phagocytic activity at 60-240 min, and the clearance efficiency at 60-120 min significantly decreased in shrimp injected with l-DOPA at 1.0 μmol shrimp-1. In another experiment, 60 min after shrimp had received l-DOPA at 0.5 or 1.0 μmol shrimp-1, they were challenged with an injection of V. alginolyticus at 2 × 105 colony-forming units (cfu) shrimp-1. The injection of l-DOPA at 1.0 μmol shrimp-1 also significantly increased the cumulative mortality of shrimp by 16.7%, compared to the HCl-challenged control after 120 h. These results suggest that l-DOPA administration at 1.0 μmol shrimp-1 can mediate the transient regulation of neuroendocrinological, immunological, and physiologic responses resulting in immunosuppression, which in turn promoted the susceptibility of L. vannamei to V. alginolyticus.